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Science advances up the mountain of knowledge by one scientist standing on the shoulders of colleagues and predecessors, and when one scientist gives another a leg up, a theory can find a temporary resting place on a sound ledge, which is undergirded by evidence. The more connections between scientists, theories, and evidence, the more sure the ascent. This is one reason I applaud the efforts by Anna M. Tacón in drawing connections between attachment theories and research on coping patterns and disease outcomes. My intention in this commentary is to build on her interesting conceptual integration by elaborating upon the connections between theories and research on type C and those concerned with development, emphasizing the biological connections by which coping patterns developed in early life and/or based on genetic predisposition can affect the development and progression of disease in later life.
At the outset, it is important to note that my research on the type C coping pattern has focused exclusively on how this pattern may influence the progression rather than the development of disease in malignant melanoma and HIV/AIDS. Nearly all biopsychosocial oncology researchers have studied cancer progression/outcome rather than development/incidence because of the immense difficulty of testing large numbers of children or young adults and then waiting 20 to 30 years to follow up and determine who has developed cancer. The difficulty of collecting data relevant to the developmental roots of coping patterns does not, however, refute the logic and clinical evidence that these coping patterns were forged in childhood. Indeed, the difficulty in changing these patterns through psychosocial interventions in adulthood underscores their deep roots in childhood learning experiences and suggests their biological entrenchment.
Development and Consequences of the Type C Coping Pattern
As a section in my 1987 article, I described the theoretical development of the type C coping style:
As a result of genetic predisposition and/or family interaction patterns, a child learns to cope with the inevitable challenges, stressors and possible traumatic events of early life in a certain manner. A given coping style is successful to the extent that it reliably ensures psychological, biological and environmental homeostasis, even under stressful conditions. . . . What may begin as a conscious suppression of physical complaints in order to please others (e.g., "I won't bother Mommy now by telling her I'm hungry") may end up as a habitual pattern of ignoring and ultimately not even recognizing such biological signals as pain or fatigue. A similar pattern is thought to occur for psychological needs: loneliness, sadness, fear, and so forth, which may be considered signals that something is wrong and should be changed, are suppressed so as not to antagonize or burden others. 1(p558) Children are prone to develop behaviors that ensure their survival, which usually means making one's parents happy or at least not angry or likely to abandon the child. Thus, for some children-and I would speculate, these are the children who grow up to become type C adults-their early survival depends on their being able to accommodate to parents or caretakers who are not able, for their own biopsychosocial reasons, to deal with the needs and demands of young children. The child learns that crying does not yield comforting, the expression of frustration does not elicit attention from an adult to help solve the Biological Concomitants of Coping Patterns problem, and asking for something does not get you what you want. In fact, these expressions of emotion or need more often than not elicit punishment or withdrawal by a parent. To survive, the child must learn to be self-sufficient before really having this capability, to ignore one's own inchoate emotions and biological needs, and instead, to scrutinize adults for hints about what they might be feeling, what they might want, and any behaviors of consequence to a child: a blueprint for the type C coping pattern.
In the 1987 article, I theorized that the type C coping style is a "fragile accommodation to the world," in that psychological homeostasis is precarious, while biological homeostasis is severely strained. 1 Although type C coping lubricates social relations and allows one to do quite well if important others are always appeased, it is inevitable that at some point this accommodation will break down. Type C copers tend to get into and stay in situations that are psychologically and biologically stressful because these seem "normal" to them, not unlike what they grew up with. Type C copers fit well into these ecological niches, which are populated by their complementary partners: type A copers, and those who use and often abuse those whom they can manipulate and/or intimidate. Type C copers do not recognize that they are becoming increasingly stressed because they have learned to suppress normal emotional cues of anger, anxiety, fear, and so forth.
At some point, however, the stress cannot be denied and breaks into consciousness. Lulled into thinking that the type C employee will always carry an immense workload without complaint, the boss will make increasingly exorbitant demands for overtime and/or perfect performance that are not humanly possible. The type C individual's spouse will inevitably go too far in assuming that this caring and self-sacrificing partner will forgive every transgression and always be there to pick up the pieces, clean up the mess, and go on. A type C individual who is diagnosed with cancer will no longer be able to hold the untenable belief that if one only follows the rules established in childhood, that if one does what others want and expect, that life will be fine. Thus, the psychosocial equilibrium that the type C individual has achieved, at great cost to psychological and biological functioning, can be thrown off balance by overwhelming stressor load, precipitating a break or crisis.
In the 1987 article, I hypothesized that there are 3 main courses of events that could follow when a type C person's coping resources are overextended: (1) the type C facade that all is well breaks down, exposing the underlying helplessness, hopelessness, and distrust of the world that were buried in early childhood in order to survive; (2) there is a strenuous effort to regain balance by exerting even stronger type C coping and reinstating the status quo, albeit in an even more strained state; and (3) the individual marshals resources, usually with the help of loved ones and/or psychosocial interventions, and begins to develop a more stable and adequate coping style. 1 A number of studies in the psychosocial oncology literature suggest that helplessness and hopelessness (course 1) are associated with poorer cancer outcomes. 2, 3 My colleagues and I have found that type C coping (course 2) after diagnosis of cancer or HIV is associated with negative prognostic indicators and faster disease progression. [4] [5] [6] Although there have been several studies of psychosocial interventions with cancer patients aimed at increasing quality and possibly quantity of life, only 1 or 2 have demonstrated convincingly that helping patients cope more effectively (course 3) is associated with more favorable disease outcomes. 7 The association of better outcomes with such transformations of coping style would, of course, be entirely consistent with this theory.
The Centrality of Emotion in Adaptation
Twenty years ago, I proposed a multidimensional theory of emotion and adaptation to address some of the observed and postulated relations between stress and psychological or somatic disorders. 8 The theory elaborated upon preceding theories of adaptation and information processing to propose that the human mind has evolved to utilize and transform information so as to be maximally adaptive, that is, able to increase the probability of favorable interchanges between the environment and itself. In general, with ascension of the phylogenetic scale, there is decreased reliance on "hard-wired" stimulus-response linkages and instinctive behavior and more emphasis on learning and symbolic thought. The success of human adaptation is based, arguably, on elaboration of the neocortex, which was able to free information processing from its moorings in the biological or situational context, thus increasing exponentially the flexibility and variability of response. Emotional phenomena represent adaptations to environmental stimuli that are more mutable and responsive to environmental changes than are reflexes, 9 but are more richly connected to biological systems than are more cognitive phenomena (consider the difference between stomach-churning or whiteknuckled fear and intellectual curiosity).
Several theories of emotion 10 emphasize the importance of emotions, particularly those that are negatively toned, in helping an animal adapt to survivalrelated emergencies. The searing of emotion into episodic memory is especially important for the memory of context: what happens inside and outside the organism at the time of the occurrence on which the memory is based. 11 The hippocampus, which has receptors for adrenal steroids secreted under stress, is important for memory of the time and place where emotionally saturated events occurred. 12 If a person has learned to dissociate emotion from events, then it follows that these memories will not be as well consolidated as in people who are able to use emotional cues as part of their contextual coding. It also follows that retrieval of survival-related memories will be less efficient if emotion is not a part of the original context or is not elicited in the current situation to serve as a cue for linkage. Thus, type C copers might be expected to be at a disadvantage in emergent situations or those involving extreme stress, because their past experiences, encoded as more pallid memories, will be less immediately accessible to warn them about or help them deal with this current situation.
In Tomkins's theory, affect lends its power to other systems such as drives via analogic amplification. 13 A drive does not inspire humans to act; what motivates is drive transformed into emotion. In my extension of this theory, the process of amplification takes a biological need such as need for hydration and makes it louder across the increasingly more complex subsystems of sensation and perception. Because further amplification will only make the signal deafening, there then occurs a reflexiveness of this forward amplified message back upon itself, resulting in awareness of the endogenous state (eg, the feeling of thirst). The adaptive value of this reflexiveness is to direct the organism to correct the problem, or to address the original biological need that gave rise to a drive state. The process of reflexiveness culminates in the affective-cognitive operations that constitute propositional consciousness. At this level, subjectivity is expanded beyond awareness of endogenous states (eg, I am thirsty) to awareness of exogenous objects and events that affect the subject but are separate from her (eg, "I am angry at him"). Further cognitive transformations lead to self-awareness and awareness of this state ("I think, therefore I am"). 8 According to this theory of the development of the type C coping pattern, the adaptive processes of affect amplification, reflexiveness, and self-reflexiveness becomes skewed and no longer function well to maintain homeostasis. The child learns to ignore cues about endogenous states from parents or caretakers who pay little attention to the child's needs and negatively reinforce expressions of "bad" emotions such as sadness, fear, or anger. The child never learns how to recognize a need and come up with effective solutions to address it. Instead, needs are repressed into unconsciousness, and the power of human consciousness to solve problems and attain goals is divorced from one's biological core. The self-signaling power of such emotions as fear or anger is curtailed short of consciousness, so that the situations and problems engendering this fear or anger cannot be modified or resolved. The individual who does not recognize that she is fearful or angry does not run away from the danger, and does not defend herself against the person who has treated her unfairly or badly. Thus, the type C individual remains in situations of chronic stress, where perturbations of physiological systems continue under the threshold of conscious awareness and cause eventual damage in areas of biological vulnerability.
This predicted state of physiological perturbation combined with apparent psychological equanimity in type C individuals was demonstrated in an early study by Kneier and Temoshok, 14 who devised a method to capture the dysynchrony observed in type C individuals between their underreported anxiety, measured as self-report of perturbation following presentation of potentially disturbing statements on slides, and a hypothetically unattended-to and therefore unmodulated physiological stress response, as measured by skin conductance response (SCR). The type C pattern of response was defined in this study as the sum of all conjoint responses in which the subject's SCR was above the mean SCR across all statements for that individual, in conjunction with a self-report of perturbation below that individual's mean self-report score. As hypothesized, melanoma patients had significantly more type C dysynchronous responses in which the person reported not being upset although their SCR revealed significant physiological activation, in contrast to cardiovascular disease patients who displayed the opposite pattern (higher reports of psychological perturbation in conjunction with lower SCR). Controls showed a pattern in which psychological and physiological reactivity were appropriately correlated. 14
Theoretical Biological Connections
I have theorized that the goal of coping is to maintain psychological-physiological homeostasis and that the more closely a coping process resembles the inverted U-shaped function that characterizes homeostasis for most biological processes, the more likely it is to be adaptive and associated with positive health outcomes. 15, 16 Maladaptive learned coping patterns, such as type C coping, represent deviations from homeostasis in that they fail to recognize, respond appropriately to, and/ or resolve stressors, thus keeping the physiological stress response chronically engaged, with subsequent long-term damage to implicated biological systems. 17 In the study by Kneier and Temoshok, 14 type C copers did not deal with potential stressors (the upsetting statements on the slides) with appropriate psychological strategies (eg, to say to themselves, "This isn't a real threat-it's a slide in a psychology experiment!"), but instead engaged in an inappropriate physiological stress response. Considerable psychoneuro-immunologic research has shown that the hormonal alterations induced by stress alter the synthesis and release of cytokines 18 (small, soluble proteins that are secreted by all effector T cells, stimulated by specific recognition of antigen, and that are the principal mediators of CD4 T-cell effector actions). Cytokines have a generally immunosuppressive effect on natural killer cell activity, which has a key role in controlling metastases. 19 Recent work in HIV pathogenesis has focused on the balance between cytokines that either stimulate or inhibit (β chemokines) in vivo HIV replication. 20 The level of HIV replication in HIV patients reflects a balance between stimulatory and inhibitory host immune factors.
Some of these considerations, particularly the physiological consequences of maladaptive responses to stress, were elaborated on by McEwen, 21, 22 who emphasized 2 central concepts: (1) allostasis, the ability to achieve stability through change by engaging the autonomic nervous system, the hypothalamic-pituitaryadrenal (HPA) axis, and the cardiovascular, metabolic, and immune systems to respond to internal and external stressors, as needed, to protect the body, 23 and (2) allostatic load, the long-term wear and tear that results from physiological responses to stress. 21 Congruent with my theories on the optimal adaptiveness of the homeostatic inverted U-shaped pattern of response, [15] [16] [17] McEwen also emphasized that systems involved in adaptation are most useful when they can be rapidly mobilized and then turned down in their activity again when not needed, and that the inability to turn on, off, or down these systems produces a strain on various bodily systems. 24 McEwen's concept of allostatic load envisions a cascade of physiological events beginning with primary stress mediators-catecholamines and cortisolwhich stimulate, in turn, primary, secondary, and tertiary outcomes. These can include changes in the hippocampus and in the functional balance of the HPA axis. 21, 22, 24 The most studied system in terms of pathologic outcomes is the cardiovascular system and its links to obesity and hypertension; however, the same principles apply to the immune system. Although acute stress, which lasts for 3 to 5 days, is immune enhancing, readying the organism for fight or flight, chronic repeated stress inhibits the delayed hypersensitivity response and leads to suppressed cellular immunity. 22 One pathologic outcome is susceptibility to bacterial and viral infection, including the common cold. 25 Interestingly, in terms of our brief discussion of cytokines, above, studies have shown that repeated stress leads to decreased reactivity of the HPA axis to various stimuli as well as decreased production of the cytokine tumor necrosis factor, 26 which is produced by macrophages and natural killer cells, and normally promotes resistance to septic shock and susceptibility to Listeria.
Early stress and experiences are thought to "set" the responsiveness of the HPA axis and autonomic nervous system. These systems overreact in animals that have been exposed to early unpredictable stress and underreact in those who were handled at an early age. 27 There need to be more studies on the effects of early stress on pattern of later response and coping patterns in humans, as these processes and consequences may be quite different.
Conclusions
Ways of coping with exogenous and endogenous factors, involving biological and psychological processes, begin early in life. These nascent coping patterns are largely learned, although likely tempered by genetic predispositions, through interactions with the most important influences in a child's life: parents or caretakers. There is evidence that early stressors and evolving coping responses incur changes in neural, neuroendocrine, and immune systems. It is hypothesized that these early biopsychosocial coping patterns become increasingly ingrained and habitual over the years, resulting in stable individual differences in coping.
The type C coping pattern has been conceptualized as a fragile accommodation to early environmental influences that demanded the nonexpression, suppression, and, ultimately, repression of biological needs and emotions. In adulthood, this pattern allows the type C individual to remain in stressful situations without conscious recognition of the stress, exacting a cost in terms of chronic stress exposure on physiological systems. There is increasing evidence for a predictive association between type C coping and progression of cancer and HIV. Theories and research discussed in this and Tacón's article suggest that this association has its roots in early childhood, where the biopsychosocial patterns of adapting to stress were laid down and affected the normal homeostatic functioning of neural, neuroendocrine, and immune systems.
